The intensity of pain expected by patients before an epidural and/or a spinal puncture is uncertain. The main purpose of this study was to identify and compare the intensity of pain predicted and perceived by patients having an epidural and a spinal procedure. After screening for relevant exclusion criteria, 50 women who were undergoing elective caesarean section under combined spinal-epidural anaesthesia (double-segment technique) were enrolled in the study. Infiltration anaesthesia prior to needle insertion was performed for the epidural but not the spinal puncture. Pain assessments, using a 100 mm visual analogue pain scale, were made before (predicted pain) and after (perceived pain) the epidural and the spinal puncture. Predicted pain for epidural and spinal insertion (epidural 60.6±20.5 mm, spinal: 55.1±24 mm) was significantly higher than the pain perceived (epidural 36.3±20 mm, spinal 46.1±23.2 mm) (epidural P <0.001, spinal P=0.031). Patients who were scheduled for an elective caesarean section under combined spinal-epidural anaesthesia predicted 1.2-to 1.7-fold stronger pain intensity than they perceived during the procedure. Patients should be informed that a regional anaesthetic, especially epidural, procedure is often less painful than the patient's expectation.
Anaesthetists often encounter patients who have a fear of needles or anaesthesia. Patients may express this fear during a pre-anaesthesia visit when the anaesthetist explains the details of an epidural and/ or a spinal puncture, procedures performed while the patient is awake. Indeed, although epidural and spinal anaesthesia have been widely used for labour pain management and anaesthesia for caesarean section 1 , a number of parturients refuse epidural insertion because of fear of needles 2, 3 . Although there are potential advantages from the use of various sedatives during nerve block for patients with anxiety 4 , systemic analgesic drugs during labour are not generally recommended due to their side-effects 5 and most parturients receive epidural and spinal blocks without sedation.
Studies have reported that patients predict more pain than they experience during the administration of spinal anaesthesia 2, 6 . Pain catastrophising in parturients is positively associated with the fear of pain during the insertion of an epidural needle and with the fear of labour pain but the desire to avoid it 2 . Pregnant women undergoing caesarean delivery have markedly elevated anxiety levels 7 and a history of previous caesarean section increases the risk of preoperative anxiety 8 . Previous reports also indicate a relationship between preoperative anxiety and postoperative pain 9, 10 .
Anaesthetists should pay attention to dealing with a patient's fear of anaesthetic procedural pain. However, the magnitude of such fear, including the severity of pain predicted by these women during epidural and spinal puncture, is uncertain. No comparison has been made of the pain predicted and perceived for these anaesthetic procedures. Therefore, we tested whether there is a difference between expectations (predicted pain) and experience (perceived pain) for epidural and spinal puncture among women presenting for elective caesarean section under combined spinal-epidural anaesthesia. 
MATERIALS AND METHODS
The institutional review board (Clinical Study Committee of the National Miyakonojo Hospital) approved our experimental protocol. After receiving an explanation of this observational study, which had no additional clinical risk, the patients provided written informed consent for their participation. Japanese-speaking maternity patients with American Society of Anesthesiologists physical status I to II who were scheduled to undergo elective caesarean section under combined spinal-epidural anaesthesia (double-segment technique) between April 2007 and April 2008 were eligible. Patients with organic, physiological, biochemical or mental disorders or those who chose general anaesthesia were excluded.
One of three male staff anaesthetists with eight to 15 years of clinical experience made bedside visits to patients prior to their operation date. The anaesthetist performed a routine preoperative anaesthetic evaluation, gave a detailed description of the combined spinal-epidural anaesthetic procedure and then assessed the patient's predicted pain. The detailed description of the epidural procedure included the epidural puncture with an 18-gauge Tuohy needle after slow infiltration of 1% lignocaine using a 26-gauge needle, which was described as thinner than the 23-gauge needle that had been used for blood sampling preoperatively. The patient was aware that pain might occur during the needle puncture despite local anaesthetic infiltration and that more local anaesthetic could be administered during the procedure. The details of the spinal puncture, to be performed with a 25-gauge spinal needle without prior infiltration, at a lower vertebral level than the epidural puncture, were also explained. To facilitate patient understanding, the differences in size among 18 to 26-gauge needles were briefly explained. The danger associated with body movement during the punctures and the touch sensations that might remain despite local anaesthetic infiltration were mentioned and general characteristics of regional anaesthesia were described -namely, a clear sensorium during the puncture; the possibility for neural damage and starting the operation only after the spinal block level had been confirmed via loss of sensation to cold and pinprick to the sixth thoracic dermatomal level. Effective postoperative analgesia was to be provided using epidural fentanyl and local anaesthetic.
Pre-anaesthetic medication was not administered but acetate Ringer's solution was infused intravenously infused for two hours at a rate of 2 ml.kg -1 .hour -1 via an 18-gauge catheter inserted into a brachial vein, before entering the operation room where electrocardiogram, non-invasive blood pressure and oxygen saturation measurement were commenced. Epidural and spinal anaesthesia were performed with the patient lying in the left or right lateral position. For the epidural puncture, 1.0 ml lignocaine 1% was slowly administered subcutaneously over 10 seconds and 5 ml was slowly administered into deeper tissue over 60 seconds, using a 26-gauge needle (B. Braun Melsungen AG, Melsungen, Germany). The 18-gauge Tuohy needle and epidural catheter (Perifix ® Standard Epidural Catheter, B. Braun Melsungen AG, Melsungen, Germany) were inserted between the 12th thoracic and first lumbar vertebra (Perifix ® Epidural Needle, B. Braun Melsungen AG, Melsungen, Germany) using a paramedian approach and loss-of-resistance technique. No test dose was given. Spinal anaesthesia was performed between the third and fourth lumbar vertebral interspace with a midline approach using 7.5 mg hyperbaric bupivacaine through a 25-gauge spinal needle (Top Co., Tokyo, Japan). If the procedure took longer than 15 minutes or if either the Tuohy needle or the spinal needle needed to be inserted more than three times, the patient was excluded from the study.
Patients were questioned about their predicted pain for each puncture, based on the information they had received. Pain was measured using a 0 to 100 mm visual analogue pain scale 11 , with perceived pain assessed immediately after the procedure. During needle placement, patients were advised that they might experience pain, pressure, paraesthesia or discomfort from local anaesthetic injection, needle impingement on the periosteum, insertion of the epidural catheter and dural puncture, and that all these sensations should contribute to their assessment of perceived pain.
The data are presented as mean ± SD. Stat View 5.0 software (Abacus Concepts, Berkeley, CA, USA) and G*Power 3.112 were used for statistical analysis. The number of patients was determined by a power analysis based on our preliminary study (effect size 0.42). The power analysis suggested that 47 patients would be necessary to detect a difference in visual analogue pain scale score of 15% between the predicted and perceived pain, at a significance level of 0.05 and power of 0.80. To compensate for potential dropouts, we enrolled 50 patients. Comparisons of predicted and perceived pain scores for epidural and spinal puncture were made using the paired t-test. The level of significance was P <0.05. 
RESULTS
During the study period, 122 caesarean sections were conducted, of which 52 were elective. Two patients underwent general anaesthesia and the remaining 50 patients were enrolled in the study (Table 1) . No adverse events were recorded during the study period and no patient was excluded. Further administration of 1% lignocaine (1 to 4 ml) during infiltration was required in six patients.
The scores (mean ± SD) for predicted pain from a epidural and spinal puncture were 60.6±20.5 mm and 55.1±24 mm, respectively. The scores for pain perceived during epidural and spinal puncture were 36.3±20 mm and 46.1±23.2 mm, respectively. The mean differences (95% confidence interval) between the predicted and the perceived pain from epidural and spinal puncture were 24.3 (17.3 to 31.3) and 9.0 (0.9 to 17.1), respectively, the predicted pain being significantly higher than the perceived pain for both procedures (Figure 1 ).
DISCUSSION
Pain caused by epidural and spinal puncture was predicted to be significantly worse than that which had been expected (epidural 1.7-fold and spinal 1.2-fold). While it is known that predicted pain for spinal anaesthesia is greater than that experienced 6 , this is the first study to compare predicted and perceived pain assessed before and after the procedure. Ellerkmann et al 13 described 100 female patients who underwent minimally invasive urodynamic testing and anticipated a 1.9fold higher level of discomfort than they perceived during the procedure. There are numerous reports addressing pain catastrophising [14] [15] [16] and a patient's exaggerated prediction of pain can be interpreted as such. Pain catastrophisers report extreme pain, even in response to procedures not typically considered to be painful, because they focus excessively on pain sensation and exaggerate its threat value 15 . A strong relationship has been identified between pain catastrophising and pain-related fear 14, 16 and, correspondingly, pain catastrophising is positively related to the fear of pain during the insertion of the epidural needle in pregnant women 2 . Preoperative anxiety in pregnant women undergoing a caesarean section is markedly elevated prior to spinal puncture 7 . The greatest degree of maternal fear occurs during preparation and administration of neuraxial block 17 . Thus women having an elective caesarean section may show considerable preoperative anxiety, this being responsible for the higher predicted scores, even among those not typical 'pain catastrophisers'. Despite explaining to our patients that the procedures used finer needles than those used for the preoperative blood sampling, some remained concerned about insertion pain, suggesting that the site of needle insertion may be an influential factor as well.
We reported similar results for pain experienced from epidural puncture (35 mm) in non-pregnant Japanese-speaking patients undergoing elective surgery 18 . A score of 62 mm was reported among patients having epidural puncture for chronic nonmalignant pain therapy 19 . The differences noted may be due to differences in patient circumstances, gender, pre-procedural explanation and medication, and the methods of evaluation. Although the techniques used for infiltration anaesthesia were not described in previous studies, it is possible that epidural and spinal procedural pain varies depending on the technique, especially the infiltration anaesthesia. In this study, the speed of the injection of the local anaesthetic was controlled. It has been recommended that local anaesthetics be injected under low pressure (less than 306 mmHg) to minimise pain and anxiety among dental patients 20 .
Although pressure measurements were not performed, we administered 6 ml of 1% lignocaine over one to two minutes and this may have reduced the pain experienced. Spinal punctures are less painful than an intramuscular or an intravenous injection, so infiltration anaesthesia may not be routinely necessary for immediately successful spinal needle insertion 6 . Based on a comparative study regarding the pain caused by the insertion of a fine spinal needle (25-gauge) or the infiltration of local anaesthetic via a 25-gauge needle, Daniels et al 21 concluded that infiltration anaesthesia is unnecessary if 25-gauge spinal needles are used by an experienced anaesthetist, so we did not infiltrate prior to spinal puncture in this study. However, the pain experienced by patients from spinal anaesthesia appeared to be more than that from epidural anaesthesia, so this might be reduced by slow local anaesthetic infiltration. In considering the possible limitations of this study, the possibility of bias in the methodology used to measure pain scores was considered. Since the two procedures, epidural and spinal anaesthesia, were performed consecutively, the magnitude of the pain experienced may have been affected, but the order of procedure was consistent with current practice when performing combined spinal-epidural techniques 22 .
In conclusion, we found that obstetric patients predicted that pain associated with epidural and spinal anaesthesia was greater than that they subsequently experienced. Further study should focus on mechanisms of pain catastrophising and the associations between personality and pain expectations. The findings have clinical implications for recognising the magnitude of a patient's preoperative concern about regional anaesthesia. We suggest that psychosocial support, including the information that regional anaesthetic procedural pain is often less than that expected, and slow and effective infiltration local anaesthesia, might improve patients' experience during these procedures.
